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(57) Abstract 

A gene coding for a protein having the activity of desaturating the A9-position of a fatty acid bound to a lipid; 
a vector containing a polynucleotide containing the whole or part of said gene; a plant cell containing, transferred 
thereinto, a polynucleotide containing the whole or part of a gene coding for a protein having the activity of desaturating 
the A9-position of a fatty acid bound to a lipid; a process for creating a plant which comprises differentiating said 
plant cells and regenerating the plant body; and a plant containing, transferred thereinto, a polynucleotide containing 
the whole or part of a gene coding for protein having the activity of desaturating the A9-position of a fatty acid bound 
to a lipid. 
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mmizm& ttzmm<D a 9 tiL^&mt-t & ? >'< 

* 

SKiteWA^n/cfitlfc^^^ofFtU^lcMtl) *>©T?& 

S o 

Si? 0 °C£lT~e$>2>- (Santaren, J. F. et al. , Blochim. Biophys. 
Acta, 687:231, 1982) 0 

«£&*&©$fe{w3n >{Ctfe^T§B<fc-$-£o 0J*WTx U y -;t/g? 1*18:2 A9, 12<fc 
CH,(CH ! ) ( CH = CHCH 2 CH = CH (CH 2 )t COOH 
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(Murata, N. et al., Plant Cell Physiol. , 23:1071, 1982; Roughan, P. G. , Plant 
Physiol., 77:740, 1985 ) . £ tz P GOttWUi&timmfc^&irZ if U -t? u 

3 - U >KT«>yl/ h5 >77i5-f C&TATase) ©SKSftteJ;: «fc -> 

T#£#> £ frlTl/> -S Z. <h (Frentzen, M. et al. , Eur. J. Biochem. , 129:629, 1983; 
Murata, N. , Plant Cell Physiol. , 24:81, 1983; Frentzen, M. et al., Plant Cell 
Physiol., 28:1195,1988) ^(^t^ftt^L 

fcATaseite^^'Oic^A • ^It^CiCi?) P G ©SSftl^g^fi^T 

C TteffrfcbfiS : PCT/JP92/00024, 1992) 0 L^L> ATase(i5c©*t^cp IC 

L. fc^^OATase^rM^-^^S^^-tir/ct LTfc. rt3Ete©ATase £: 

l^o f£j&Uft^@$E&^'<=i<E>-?-£->o-<f * ^X^OATase^^&^M 

bfo 8 %'J>K^i)<, is v -< Zj-Xj-m&W&fy & tz (PCT 

#frtM : PCT/JP92/00024, 1992) 0 

S£fC. — SSlcy^Xf KT?ft£ftS T WU-ACP «£(C16:0-ACP<hl8:l-ACP 

til6:0-ACP-^18:0-ACP©*J^*<18:l-ACP«fc OiiJ^C <h £ft& (Toriyama, S. 

et al., Plant Cell Physiol. . 29:615, 1988) Q £ ©«fc -p tt*BJK"Ci4fl.3fe©ATase 

ffi&I©^ili#£fllfi£ LT^ Iffis!cii{K Ltl^ S (Murata, N. et 

al.,in"The Biochemistry of Plants", Academic Press, 1987) 0 £ 5 

mmmizn& LtzmiftMcDTmnmte. ^wizm&Ltzmffi&ttf&mit-tzm 
miz^-oxmmznx^^Zo tuts iii^^L^siusgiczii^^ 1 ol 
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^Ati^ftte^Anacystis nidulans (giJS Synechococcus PCC 7942)(i{g;iILJi£§: 
&T*&&ib< (Ono.T.et al., Plant Physiol. , 67:176, 1981). 2 oJ£LtAft 
Synechocystis PCC6803 te&zMttT&S C i*<ftl ^nr^fc (Wada,H. et al. , 
Plant Cell Physiol. , 30:971, 1989) 0 

!:^Lf:i)&it-l^^iAt^o t£oT\ 5 >8|tt 16:0/16 :0-*5«fctf 
18: 0/16:0- OfiSSfO^?!^ b ^£ <5 MS© P G > SQDG. MGDGfccktfD 
GD G©|g^^{-cis-MO— fi*£^£3*A"^S C £^"5J££-e& & (Murata, N. et 
al.,in "The Biochemistry of Plants", Academic Press, 1987) 0 
ffimi^&ftHkW^ t IT, X-rTn^Ol'-ACP (18:0-ACP) ®A9fe!;-lg^ 
iAt^fi^WL, — 3.16:0/16:0- (fcJ:t>\ & 18 : 0/16 : 0-) 

LTcis-M©— fi*S^^r^AL^l^^*t^<i:^t < <5,&T?£> £ 0 

3^£. Synechocystis PCC6803 © A 12fe^£§ftHki£ ^ite^^rAnacyst i s 
nidulansfc^A • 3£3i££-tr£ d <h {c^k O^^Anacystis nidulansi:: L££^ 
16:2 A 9, 12*Jj:t>'18:2A9, 12&3e:^£ -br & C <!: *< nJtlT?* «9 s MIt Lt**I 
a«Stt"??*SAnacystis nidulans£ffifiW1£^(hlE&Rrfir*?&S d i*<^$n 
(Wada.H. et al. , Nature, 347 :200, 1990) 0 
tt*5 N £ ft£ T? {d 5 > 81 © ^ t& ftUfc 1* JR © r> % A 6 & (Reddy, A. S. et 
al., Plant Mo 1 . B i o 1 . , 27 : 293, 1 993) is J: Zf A 12& (Wada.H.et 
al., Nature, 347:200, 1990)^t£fD4kI£S©it£^a^^£*lT^£o L^U A 

9{a{rr.m^*^A^nn^i:^tLi^ a g AiztiL^f&mtwmi*. 

^E-tt-etlA 6&£ A12<i<£:^tSfn>ft^-S Cl i(i-e^^V> 0 A9&«tA12& 
ttC^^P^b^nT^^^n^AlSfe^^D-fk^iiAlSfe^^lSfD^-rS 
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±.l^^m^L-t^tzib, *5&HA#ii. Anacystis JRteJRtf-S ^ >3fc©<?V A 
DNAj^&A 9{fc*l&ftrtk»*£:3- Kt*l£?*^n--^^L % Mtfe? 

(1) i&Htciis^LytiiijKFK©A $ fattmmt-t zm^m-? z> * y '< t 

(2) JlgHtciKf^L^IgJKFlftOA 9 fe^^fD'fk-r-SStt^W^-^^ >'<*Ka<^ 

(3) jmjNc*g£-Lrt:II&JKF&©A 9&£^££fn4t^£yE§te£W-r&^ 

(6) (5)JCiS«0*4fillBia*^-'fk$-a:T«[«B(**??^$l4-«C. t^f ttSii 
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% 1 des 9 var Brfrj&O- b'-tZT i J ^lE^'J i^O^CXfTO'f ;U 

-C o A^S&ftHb3£& (MS CD 2) ©7 ^ J KK^JOJfctfcS-^o El + T?^ 

^2Eltes des 9 var ffirK&zf n — y t Lts Anacystis nidulans ©yVA 

&4Bltis des 9 nidt v^XOX^Tn^yP- C o A^fi&flMfcBSJfc (MS C 
D2) ©7 I y^iS^J©Jt^<^^f o 7 i yKR^J©Jfctfcti# 1 Htl^Sftl-LT 



2§BS©fdite-r£*:#>©#&©J£<S 

(Kaestner, K. H. et al . , J. Biol. Chem. , 264:14755, 1 989) x 5 -y h ( 
Mihara, K. , J. Biochem. , 108: 1022, 1990) &. H « ( S t ukey, J. E. e t 
al., J. Biol. Chem. ,265:20144, 1990 ) ©Xx 7 a -f yU- C o A^fti&%Q4tW%<Dit 
^«afti^HfrW{C^liKLT^>S^^:^fi*J{-{i^t < SACSo £/cg&£n©5 >^© 

J§£® LfcfliJK^© A 6 tefc «fc a* A 12&©:Ftefn<b**&tf K«tt«D©JKJI 
K ^ L Il§ J» & © a> 3 tfc © T *S flHb 1* * (Yadav, N. S. et al., Plant 
Physiol., 103:467, 1993) Oft¥«llili±<a«lLTl»tt^o * IS HJ! itfe ^ £ 
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5 >^(i#fc|5S^$ n-T\ 0»J*.tfAnacystisJl> SynechocystisJg N 
AnabaenaJS^{CM-#"S 5 >^*^t;f <5 £ <h#-e# & D £IT <Z>M& IZ £ <0 ^ 

M&l&to&l&ftft^M&^&ftlfc-fZtilblztehnicysti&m (Murata.N. et al., 
Plant Cell Physiol., 33: 933, 1992 0 COXtff 

^) OA 9 &^g&fn4bS£^©:#;^AnabaenaM:&tfSynechocystisS!cDi£^cfc D & 
^"^^■^n Synechocystis PCC6803 iAnabaena var iabi 1 isT-tes ^<^>WM%. 

<Dfct^£frsri-i±$xi-2K*n?nMmmz(Dmmw. ccis) ^^^^i6cDj!g^ 

& (C16) (Sato, N. et al. , Biochim. Biophys. Acta, 710: 

279,1982; Wada, H. et al., Plant Cell Physiol. , 30:971, 1989 ) <D\zMLX^ 
Anacystis nidulansl? (i (5 <h /v <*:';&< sn-1 t. sn-2 <t fc> fd C 16*jg-£- L Tl^ <5 ( 
Bishop, D. G. et al., Plant Cell Physiol. , 27: 1593, 1986) 0 QtiT^ Anabaena 
£ Synechocystis© A 9 &^£k%U<itMMte£.lzi8:0/16:0-<Dft=?-m. : && i B.£ LT 
sn-l©18:0*18:lA 9 IZjfiMtfMfrf SSt^ftS tl^nSo Clil^lT 
AnacystisOA 9 fe^lSfO'fb^^JiiJCie^/ie^-CD^^M^SWi LTsn-lO 
16:0*16:1 A 9 »C^«a^k-^SStt*W^-*tS^nSo ££fC. ffijftj&gKC^ 
< Jl.&n5*S?n#^«;&<16:0/16:0-Ti&SC i*^M^©l&fP^-^ai*^F 
t&ftHbf 5 A: J6 Jw (iAnacys tisi©A9 fe^gSftHbUSt © & /^Anabaena& «fc 
SynechocystisMOl^^ct ^iS-W^fe-So 

tt^*^ti-*>©-e*-So *»wafi?tt N iJcDNAMt L-ccDmfcWMmz 
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. tifffli^nst©^f tfsci^tia, m^^icti. a dash ii 

(Stratagene)^<£>"7 r — V ; pWE15 (Stratagene)^l© 3 7. x K ; pBluescript 
II(Stratagene)^cD-7 r - 5 K^^t/5Ci^T#5o JilS^^^ ^CD* 

?|J<D — IP 1 HOMSCD20T S y KBE2?iJS-l-260^€>295©— SP^dft 

Z<D£ o iz LXM.tM.Ltz 2 a - >ic*se S^B^atfe^O^SE^Jo^BrCJt 

•-h& (Maxam-Gilbert, Methods Bn2ymol. , 65 :499, 1980)^M13 7 r — 
2> : J7i!r*c : s* >? V*=f- F£Sii&*§& (Messing, J. et al. , Gene, 19:269, 1982) 
icj; Off? C i*<T§5o 

k?(Djjm (J. Bacterid., 175:6056, 1993 ) tcfit o T ?t 9 C <h * & 0 
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mmmmj.m*^- F-r&DNAiiu it*^^©^^:/^ f^- f-ts 

D N A$ik ^^it^Xti^^JtlE^O-gP^^A 9 fe^l&fP'fb^^W 

u f^^- f - ^" h v Fs mmm±^ f>£=j- f-ts 

--fer'CD'hlf hitfe^^^me^^^^ F&=>- Kt5DNA«i LTff 

ffi^MB&^-CDitfc^A^&i: Ltlis ii lit £ £a <D & . #|;U£ r«piant 
genetic transformation and gene expression; a laboratory manual", Draper, 
J. et al. eds. , Blackwell Scientific Publications, 1988j tfiifc ©;£&£: El l^T 
Ir^Ci^-C^So ^O^iLTii^ ^ft^T?*** w ^X^-ffl^^^S, 

DA^f U ^ A^rfli^^&Cfi. fiSIlT'^Xi F^ffi^S^^?^- 
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j£(Nature, 287 (1980), p. 654; Cell, 32 (1983) p. 1033; EMBO J., 3 (1984) 
P. 1525) N T-DNA±<DMmMj£&& : ¥-fc®*X&Zi£ti'<9?-&mm-?2> 
tpm^? ^-^(EMBO J., 2 (1983) P.2143; Bio/Technology, 3 (1985) p. 629); 
'<4 ± U —19 (Bio/Techno logy, 1 (1983) p. 262; Nature, 303 (1983) 

p. 179; Nucl. Acids Res. , 12 (1984) p. 8711)tt V) N C*l£>®l>-f ft©:fr 

filftf^Stftt^aS 2 5°C) T^tt^^-tfe^L^m. — NrtfUC 

(#j>Lte'— aiQ) &?ST 4 "C) TfiftJ&U 

t £ C i ic «fc «9 tfcftT # S e 

C^ifeW 1 ] Anabaena variabi 1 i sO A 12fi[^tSfQ'fb0^iS^KT - (desA) CD_L»?E 

■ Anabaena variabilis I AM M- 3 (II^^^*Bl)ia^^l^fiiT<t *9 # 
») &jl00ml©B G -lligife ("Plant Molecular Biology", Shaw, C. H. ed. , p. 
279, IRL PRESS, 1988) t'^SLfco 25°C\ 1, 0001ux©3bfc*rF7?£t#120|51S cfc 

■5 l„ ?tftm*:£Mts j £tz 0 ig^&^-^-es, ooogTio^fi^c^gt-rs c £ 
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? J A D N A ^llt £ tztf>, S{££-50mI© A?g (50mM Tris-HCl.lmM 
EDTA, pH8. 0) l^ifflLT^U C i «9 »#*«fcJft«l£ ITE 

iRL/Co 15ml© (50mM Tris-HCl, 20mM EDTA, 50mM NaCl.O. 25 M 

sucrose, pH8. 0) ICiSU BffiTi&Jg Lfc40mg© U Vf-- A (Sigma) ^r*Dx. 

37°CT- 1 B$HS£ -5 Lfco RK:7nf l ^-H*K£l5mg£ SD Sfc&Mrt? 1 96 iz 
teZ&SlzjjajLZrc-Zl&MtvLtZo *<D&. NaClO^**^-? 1 MKKZ 
«k^»CjoiL % . $ S>lC20ml©^ a n*;l/A/^ 7 7 ^ ;l/7;l/3-;l/ (24:1) <&^n^. 

$ ^7/1/3— (24: l)(Ccfc DSfl&ili L/cm. 7KJitC50ml© ^ ^ —Jb&tiQX.^ 
? S ADN AmUMZtf? X&lzm%ttlixm$LLtZo :©DN AIM%£20ml 
OAti^^U NaCl^^^Jg-eO. IMic Ls $ t> iCRNase£-ij&^^-£50mg/inl JC 

icin*_ N 37°C-e l m£M v**'*- b Lfc Q A?&-?t&fD Lfc^M 

Anabaena variabilis Of;ADNAMiU: 0 

(iAnabaena variabilis iJfeOJKll&KtCite^ L^ill&ffi&K© A12fit^fiajfD 

S^-iL No.3aF04) LfcRk A 12{i^^fQ>fb^^ite^£D_h^t(c|^g LTt-7 
>"J-f^/7l/-i (OR F) A^Lv Ctl*<^l&fa^b*lS<i:^t>^©ia 

tt j e©ORF^cfca t ^tcgg^^fc^> ^©orfcdnaii^© 3@m©^s 
E?ytc#gUT. 4^©y^-<v- (ie^ij#-^ 5 ~@e^ij#^- 8 ) ££r/&u 

Anabaena variabi lis©y J ADNA^ili LTPC R<£-frteo/c 0 

_L§e 4 ^©^-r ie^ij#-^5 <h e ic^sn^sseju^wt-ST 8 

r >^-t >xm&^- KU i 7 n^*gsie?ij«iwi— ©T 5 y 

-To©:/-5-r-7-£ilO\ it 4 «3B© 5 P CR&firte 

^/c 0 SJ&iix 100 jtz 1©S^?S tc y 5 >f -7 - £ #20 # M. Anabaena 
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variabilisCD^ / ADN A£ 1 fxgAtl, GeneAmp PCR Kit (SSit) 
TfttlitZo »6©a*«»ti. 95°C (1#) % 45°C ( 1 #) N 72°C ( 2 #) £ 
1 LT35-^>r ?;WTttofco IIL^ 1 ■^>f * ;l/@CD95°Cte 3 #F«fl£ L 

190bp) ODNAlfr^i^ft:'^ K<t LT^tb^tl/Co :©DNA (£(T, 
des 9 var <h ^ -5 ) 8ffn-©M*^^Klenow7 5 ?V y h^W-Mlt L fct s 
^ KpTZ18R (Pharmacia)©Sma I SB&iC^ o-jz.>^U DNAy-'ir^t 
- (Applied Biosystems) ^T^£ie?iJ£r#i5£ L/c Q ^^t/c^Si5^J^rIE 

i (c^-To c<Di&m%zmfrz>mfe£ti2>T * jm.w.n \w.jm^2 ) 

vt7X<2)X^Ta-r^-CoA^tSfP'fb^^<bWift^:ffil5l#^^L^ 11 : des 
9 var ffifrfrzi- FtS7 S. 7 MIE?>J i x © X x T n ^ jl - C o A^t&ftHk 

mm (ms cd 2) <dt i ymm&\<z>it%£ : &7f;-$-i o 

des 9 var WrFr&yti — 7 1 Anacystis ni dulansO^f y A D N A 

&1Mf >##r L*r 0 $ij[5g^^Xho I , Pst I & cktfBamH I <D&* £#&-effl^T 
&j0.1#g ©Anacystis ni dulans© *f J A D N A £rtU#r L . 0.8%T#n-x 
S ^ & tfr Tr D N ASff^-^^iim. t^D^>yb> (Hybond-N + ; 
Amersham) IwT'n <y -f >?'Ltz 0 7v — 7D N A teMul tiprime DNA labelling 
Ki t(Amersham) ^rffll^T (a - 3 2 P ) d CTPTliL^o 6xSSPB[lx 
SSPEtelOmMU >W.W:W& (pH7. 0) , 1 mM BDTA, 0. 15M NaCl], 0. 2% SDSfci 

C 1 xSSCiiO. 15M NaCl, 15mM?^>®?^ h U A] ^"^Z^ 15^^r 2 & 
1/^0. lxSSCcpT40°C. 15#£- 2 lEl^i 9 LTtl\ t-h7^t^57-f- 

*'au~>tzo z<DKgm. it'-ftKDummmx'WW; Ltzm-&& 1 *cddn awtk-cd 

Ztltz (m2m : N o n (i^V AD N A^$iJ|5SP^-et7Jif LT^ 

C^Jfe^"J2) des 9 var l^rK - iiffillltt©^^ Ana cyst is ni dulansy J AcfitDDN 

l l 
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Anacystis nidulans R2-SPc UiLfr±^ttmfa&fy¥W?Lffi£. K> <Di& 
ifci^VADNAOi^li^ Anabaena variabilis <Dm& kfflWzfttl o tz ( 
mi00fig<D7J ADNA^Sau3AIT^^^^kL/-c^. Molecular Cloning 2nd 
edi tion, pp. 2. 85-2. 87(Sambrook, J. et al. eds. , Cold Spring Harbor Laboratory, 

1989) (Djjmizvt^x, is 3 m&&£3mT-?<Dmm'\j>&mizj: ^ m 9 ^ & 

23kbp0DNA®f#-£0J|XL;fCo Cft^BamHI t Hindi I IXVJWr L tz 7 A ?7 r 
-v>^^-ADASH IKStratagene) iz 5 a -j=. > >7* L tz^ 7 7 lz;< 
v >T— : J L Anacystis nidulansoyy AD N A -5 -f :/5 U — ^If-fco CI CD "7 
r :/5 U -£;*:B§MP2392 ic^&^-fcr. N Z YMi^ite^Atlfctt^ltj 

15cm©'>^-L/(C^l,^TM^10^iiCD^5-^^^ig$-ti-/cm. t-fD>>y 
T/U:/ (Hybond-N + ; Amersham) l^n «y -f -f >7* Lfco _hie<Difif >^-^<h 
IrI^JC. Ca- 32 P0 d CTP-C^^L/cdes 9 var mft&Z.(DS >7ls>tK 

jess-e-* j -izji^x^m Ltzm&7 t - v &w&mwz * 

♦ 

t y ztizxto, is jv&igomu &m3om<D7 7 — v ? a - > 

tzo n<htitz7 7-i?DNA&m.mm<z>fflmwmT"V)%T u o.8%T#n-xy 

U ^X-rSDNABftt^gS t^Ov'^^Jg^rifc^L^o ^CDi^Jfl. 2 5 
<!: A 15© 2 *a->a<*fc5&l,*->^;b£-3F.U */c-T >1r- h DNAlffrOl 
$ fc-en-enilfc cfcD'lSkbp-^^ofc/cfegfiljcDOR F 

Wf Ln CCD 2 ? o- >CD-f >1r — h DN A<co#Ht-^o>0NCDilJpgi£^-e#J#f L 

- >t fc^ 5 kbpCDD N A #f fcJb$ ft C ft^pBluescript SK- 

(Stratagene) cDXho I 4 h lz-?7 ' jr o >^'Ls A 5 £ A 15S^:©D N A 
®f^-^^ft«eft#trr^X$ Kp5Xipl5X*#fc 0 p5Xipl5XO^i^ 
*IIElJ^ifeH£flPt>lfcifcLrt:£ :5> £ fc«C|B|— y AD N A Bft # £ # tr £ #J 
Bfr£ft/c CJg 3 SI : A 5 . A 15*5 <ta'p 15X©-T >-y-- FDNAKffrcffilil 
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i<A/f ^ij XL/:DN Affifr^fto i^^EPtedes 9 nid (ft^) 
t-tzy^mo^^m-to m^^Witdes 9 nid ^«©->-y >70^|S] 
&7?r*o 5, 1. 25*5ct^0. 5kbp©#^<-W£©#EUw*?^S1f-f Xv-*-^t 0 
*«JI8»*©B&-?-t*x B, BamHI ;H, Hindi 1 1 ;N, Not I ;Hp, Hpal ;RI, EcoRI ;RV, EcoRV; 
S, SalI;P, PstI ;X, Xhol^^^ - ] s 

DfNfcU des 9 var »tJt-j&<'W 7'J rT-f X~? ZW&^tsm 2 kbpCDD N A$r 

•^ODN A*r)t4 , £«834bp:^$>tt.SORF (des 9 nid) L (E^J#-f- 

3) s 278aS©T ^ ;m&3- K$at^5ilt$*lf: (IE?iJ#-f- 4 ) 0 Sfc 
\z? p-^-y^'L/cAnabaena variabilis S^Odes 9 var $r Jt" ri^ — KLTl*> 
ST^y$?IS?iJ (@2^J##2) <t©*Bl*lt£te#j80%-e£>ofco $ £>t^ 

&t smmwmtirvy h cgenetyx ; 77 h^xj^) t«EB?*5«k 

i^T £ y &E?U©tfe*&fr tz-stzt C5s vt/xoxfTo^^- C o A^ISfn 
4k»*et©*BlHltta<£#"CliJlfc 3 0 %-e«>-S^©^T^J{c#^{wi^l>C. <fc CSS 4 
S : des 9 nidi^^XOXf 7n^;V-C o A^t&jftMfcgHfe (M S C D 2 ) © 

t i smmnoitm smu^des 9 nidteigra^t&fiHk^-sii^ 
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Anacystis nidulanste^S&fttffcBMt t LTB&1tKti& L tz&ftimifimo 9 
^l&ftMfc-r* A 9tt^fi3BJ-(b**ffittL*^^:ttl^ (Bishop, D. G. et al. , Plant 
Cell Physiol., 27:1593,1986) tzib, des 9 nid^ n - Kf & # U ^7°f- K£ 

j&Ltz 0 in^s LTpBT3a(Novagen)ffl^ N ^©Ndel <t BamHlcDFe^c 

des 9 nid^T i 7 **»cs^tt*ttT i SM&ttVte^miZ L~C ? 
d iMTOi? {C LTfrfcofco des 9 nidOa- VtZ? >^°*©C*<MJ 
it^{CBamHI-9--r h £ Xtl2> tz*b C^^^-^t? 2 M^fCD^SiejiJ^^oT P 

*>X^7-f7- ; 5' -ACGTCATGGCCTGCAGT (TfcttPstl-fr-f b) (lfi?ij#-f- 9 ) 
T -y^^y^lf^ ; 5' -CGCGGATCCTTAGTTGTTTGGAGACG ( 1 mt$. ti BamH I -fr 

-f h s 2 fii^iiX h -y 7 n K» (E?!I#-f - 1 0 ) 

pl5X££*M<t LTJtlE© 2 o0^7^Y-^fflUTPC REJS*(Ttt"3 <h*«j 1 
4 0 bpOSft^jlbfts cn<&pUC19CDSmaI^fi:{--9-7'^ o-->/LTil 
BE^iJ{-Pb^^I^©^:V> d t&VkmLtzo COHil^tlfcy^X 5 K©BamHI©T 
^{C«BcoRISPfil^L:/Co £ft£EcoRI<hPstrai«ct)]B(rU — pl5X*>|5] 
i;*iJIB**TUa»ft-SC:<>:lc«fc»9, xh^^ F>©itgttcBamHIS|$&£^AL 
fc 0 CCDT 6 ^ X $ K*SalITM5!JBr L/c^ N 4 S©dNTP#^ETTDNA^ U 7 5 --tf 
Klenow«rJt£ffll^TFilll inKje*(TttV^ 31 t^^Hindl I IT?-BJ»f L/c 0 

J^T© 2 «©^fi£DNAj^&J5fc£T ^3/"*-£^Af S^tdJ: ij 7 i 7 
{cNdel^fe^-^AL/Co BP'S* 

5' -CATATGACCCTTGCTATCCGACCCA (TH&tiNdel) (l£?ij#-f- 1 1 ) 

5' -AGCTTGGGTCGGATAGCAAGGGTCATATG ( 1 M$|t2NdeI-tf-^ K 2 S&liHindll I© 

—SB) (I5^'J#-f-l 2) 

^;Hl^l7/^^-iL/; 0 J^±©=b ? {c LXtJB^/c:^ X 5 K ( 
pDes9Nde) £r N (Molecular cloning pp. 250-251; 1982) CISoTIlL/; 

*MSttBL21(DE3) (Novagen)© 3 > fc'-f > h -fe/Wc^A U 7 > e •> U >»tt 
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lc«fcS»S!llc«kf3^He!ft**B LDE S 1 ZUtZo 

B L D E S 1 &.tfpET3a©<&-£Wt-&BL21|fc (BL 1) <£• 100ml ©M9l#tt ( 
200 #g/ml<DT y U >, 4 mg/ml ^'yU^-X. 10/zM FeC13, 0.5jUg/mlb* 
* ^ >B1, 1 mg/ml If ^ CiiU 3 7°CTr^#L/co 

&fi600nm^0.50.D. V^d f 

5? h«>K(IPTG)**lf*MlinM»c^:4«k'5{C}!njL/So Mi- 1 S^igS U A 9 
tt*tefD*fc»**fc^©SSS£K3*Lrt:o EJ&Lfc^M^U? h&l. 2X NaCl 
~Z$t-otz'&, flgEfcttffi Lfco l&Kti Blight Dyer (Can J. Biochem. 

Physiol., 37: 911, 1959) (C^oTfttBL. 2. 5 ml© 5 * * J - JVd% 

£^£Mh LT85°C 2 B$H3&£J& $ ■frffill&H* * 5=- ;Wfc L tz 0 £. C fcg&ll&lfc /^JV 

**C-R7A plus (S^SHfE^) Zm^tZo Sl^iJjO^ 1 ^l:*to 



1 ^. 





16:0 


16:1 


18:1 (11) 




b l i (o mw 
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( 9 ) t^J&U des 9 nid i)<^- K^*# U Ktt 16:0 tf^OTftt < 
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C^ttH 4 ) des 9 nidi&fc=?-<0* '*=*U®lfc^<D^A 
Anacystis nidulans&3fe£>des 9 ni differ r> (C LT ? s<zi 

Aj fZ o 

pDes9Nde£Sad t Sal IT-WWff «fc t> MII&©#J»r§Bft-eifc* tildes 9 
nid3t£?»rJT*a < #S>tlSo — ^ > Ft? ©RuBisCOite^^fr * o - > 
PSNIP9 (Schreicher£>. EMBO J. 4, 25(1985)) ^ £>S*i#^© trans i tl5^lj £■ 
HindIII<i:SphI-^tU»9 tb U ^tlt 1*1— ©ftOBR**T-KI»r LfcpUC118l:: * n 

i (CJ: *9 v transit@E^J©T^S£{c-7;i/^^ d~— btefs"?* 
y^Xi K (PTRA3) ^ffc. C<Z>HlndIIIU--f h £W»r8fcKlenow#*T?Fi 1 1 
inLXbal U >#-£l,>n/c (pTRA3X) 0 CO^^X; KpTRA3X£-Sal I<tSac 

W[K*n\Ltz (pTRA3Xdes9) 0 CO^^X; KTteRuBisCO© trans i tBe^Jtd 

*tlil^ — Ott*#Tdes9 nidate^*<aSR$nSo cn^-Sac I 
£Xba I-etU®f LTi^i:^5I«Jl©^^ At5o ± 

U - ^5 X S KpBU21(Clonetech)^$iJI5gW*SacIchXbaI-e-Kif L"C» fcT'v X 
^ KpBI(-GUS)ti jS-Glucuronidasestte^ (GUSitfe^P) £#-A,T?:fc t>^\ cn 

I:*'J777 — -=e-!f -I' ^ »> ;UXCD35Sy n * — ^ - £ y /-? ij >-£/£i£||t ( 

nos) 9-% -omizm&LtzmA&m^-zm a-t scttj; *k 

CD^LAffl^^^- (pBI121(-GUS)Rbsc-des9) 3r#/c 0 

( 2 ) pBI121(-GUS)Rbsc-des9©T ^n^r- 'J 9 A^o^A 
Agrobacterium tumefaciens LBA4404 (Clonetech)^-50ralcDYEB^it6 (1 l^tz 
0h'-7x+75i> If i + X 1 <7"h^lg, ■> 3 f 5 g, 2mM 
MgS04(pH7.4)) K&SU 28 e CT'24^P B 1^*m> i£S&£3, OOOrpnu 4 °C. 20# 
Olitil L/Co Sfl^ 10ml© 1 mM Hepes-K0H(pH7. 4)-e 3 [e]#fc tz'&^ 3 
ml ©10ft?* U -fe a 1 0^^. 3 mlOlOX^ V -t? n — ;U{c5f^ L 

TDNAiAfflT^o^^fV^At L/c Q 

:o«k 9 LT?f tzmf&SOv lS.a'Btjteoy^ X ^ KpBI121(-GUS)Rbsc-des9 
1 jt/g^-^^^-y Atl> U ^ hn^U-i/g >gf (Gene Pulser ; 

1 6 
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BioRad) trffll^T 25 # F. 2500V. 200Q ©^#tl^N';VX ^5 

I, 800^ 1© SOC^Jtfc ( 1 m/cO h U y h > 20 g N gfx^x 5 " 
g, NaCl 0.5 g. 2.5 mM KCK 10 mM MgS04, 10 mM MgC12, 20 mM ^JVa — x N 
pH7. 0) fcjjn*. 28°CT 1.5^r B 1#B^ftL/Co CKDig^ 50// 1*. 100 
ppm©77^v-r •> YEB*5cig*fe 1. 2X) ±(c^^ N 28°C"e 2 B 

1 %7#n-Xf/H^l(a *J DNABrJi-fc^JSiU 32P-?5^;UL 

pBI121(-GUS)Rbsc-des9^#X,T? ^ Ltz 0 C ©Agrobacterium 

tumefaciens^ALBBSDESi:i#-S<o 
(3) ?'<=i<DJ&n%k& 

_hlE®BtfcALBBSDES£^ 50ppm©77 J-vf •> >^^trLB^#^t-fj2T-28 0 C> 2 Bf 
FH^i9^#L/Co igft?£l. 5 ml£ 10, OOOrpnu 3 ^PM^ LT^ffl^, 77?^ 
-f tztblz. 1 mlOLB^itfe-e^^L/co MfciO, OOOrpm. 3^1^LT 

mcDMtLtzo l l cm 2 i: 5 i 9 1: > XT*if ifi<i icISBf L N _h§e 

— UrtcDMS-BS^itfe C0^7fi>U ppnu 7 ^ >fpg£ 0.1 ppnu S. 
O'Sg^ 0.8 ( Murashige, T. and Skoog, F. Plant Physiol., 15: 

473, (1962)) _L(C N 9 -v h7> No. lit IK ( <t> 7. 0 cm) COifcffiJC 

B# fi?l Bg CD ffl IS 7? 25°C\ 2 BPa1i#SL/c 0 o^Tr^^7*5> 250 ppm£^i; 
MS-B5i$t1fe±{c^ L. lU^JC lOBBI^iLTTyD^^fU^A^iLfco 

1 7 
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Ii:^77t5V 250 ppmS.Z/^^- V'f > > 100 ppm£-#i; MS-B5^1feJiicS^ 
U mWllz 7 Bffl^Ltz 0 C©^{c^©^ffl^^;l/X-fkL. a. - h /lCa;6< 
£:l;/Co M(w lOBFel^ft^. #3ILfc->^- h£7 5 "7 * ^ > 250 ppm&O^' 
j-^J-sy 100 ppm^r^t? MS-HFig*ffe (^ > yyl/Tx — >£.0^ "7 * 1/ >S£&£ 
#£te<^ MS-B5i^i&) tcgffELfco lOBF^igft^ mULtzis j-^r 
*> >M&CD : fc'g:fe&:& t L. 7^ > r-tf'y n^0^7 *5 > 250 ppm^r^- 
MS-HFJgiftfC^JfL/Co 
CHWJ5] ^W&$k* ><^<&>f J A if if >S.OV -if >##f 

fctlU ifif >S.Z>V -if y^m^-otzo *f J ADNACDttttSz£«CTAB}*-e 
E£!r (Rogers, S. 0. & Bendich, A. J. ; Plant Molecular Biology Manual A6; 
1(1988)) {Ctfc^T^tt-^fco Snt>. 2 gO^/<3®Sl^:ft#:a*rtTt&l*L. 
CTABitBif^yyADNA^Ufco 1 0 // g CD N A <£r$iJ|5g0^EcoRI 
iXbaIt?tUif^:0.7S(T^'n-xy;l/-emM^ci&L. *©gH->r n (Hybond 
N+; Amersham) icO. 4 N NaOHtr^^ L tz 0 Z ©J^{CpTRA3Xdes9^ £ trans i tft 

/"C o 

^ff^oto ^Scte^T-^? A^^-->T yMfC^ttfcB^Ttel^ (Nagy, F. 
£> : Plant Molecular Biology Manual B4; 1 (1988)) N poly(A)+RNA£-^;UA 
7^ft FA<0 COT ifu - f-f o>I (Hybond N; 

Amersham) IZ&WL, VI? y&tmB®"^ 7* V is a >lz£t9frVrLtz 0 

ic o l> xmn frVr £ ft tSi o tz o 

H5fe#iJ 5 TRN ACDi^^^^Sim^n^^^^r:^®^^^^ RO'^ii Lt 
pBI121T^Sg^L/c^^<^©^*^s ^T^&Kick «9 t^^jV^V -fer 

u — ;l/ (PG) . jKv;1/> ? T->^7' i J irD-;l/ (SQDG) H©lii 
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#f Lfco 

( 1 ) ^mnoitotb 

KRoatbtiBligh-Dyer^ (Can J. Biochem. Physiol., 37: 911, 1959) 7f 
^Ttl^tZo 111 2 g Ol (— ^©S£l£#4<tlJ-3 £#12 1 g) £ y 7.-e*ffl»f U 
dftfc20 ml©? p P : / ? J -JU (1 : 2 . &jS£fc) ^jjQA., + 

12ml ^Snx.gS: L < M£ Lfc^. 3000rpm . 4 °C, 30#ia©ai&-ejjcJl t til 

0 2ii^(t> til (TI) ^IsIiRLfco cnfcig^ft©^? y -^^*nx.X. 
n-^U-i/<#l/-^-*ffll^ 30°C^£ET-e^<&^^^o Cft£2 ml© 
?pp*yl/A : y *y-;l> (1:4, #fcJt) fc**U £JJ|gi!&EB% t Ltz 0 
d©— SB£5 %y *y-;l/#&&&^T&&©:fr&fcJ:{)tea^5£,l:-Cx y 

( 2 ) mmvftw 

DEAE-Toyopearl 650C (I&V-) ©!$i§?£2. 5ml£ 1 umM± h U 
(pH7.0)25 nltfitfftlftait Lfco ^W7k. y ? 7 -^TflHftife* L. 

ftO ^ 7 LT. rt@2 cm©*7 5 -Mcj^£l. 5cm£-?l§a6. MtC 
50 ml©? pp*;1/A : 7 —JV ( 1 : 4 . #StJfc) -eSfc^Lfco 

^rJIJgHlft 5 -MCj^tf. 50 ml© ? o n : y ? y — )V ( 

1:4. ttStfcfc) "G^JiS^ir h T ■>;]/?* D -fe p - ;U (MGDG) . 

7? b i/A*i?T i/A/7V -fcn— yl/ (DGDG) . t^X7 7 f 
> (P E) . r »J v (PC) £ig£ii LT. *ttJ!BK (MGDG, 

DGDG. PE. PC) I^tLfco &i:5ml©ft87?*77 7f 
(PS) **tfl LTIIn 20ml©? now : y ?y (1:4. #«J£) 
"CftK&Bfc^LfcSU 50 ml©? d a^yl/A : y ? y - : 10 Mi^^T 
AtK^^S (20:80:0.2. ^flUfc) "£PG. SQDG. * X 7 r *J Jl"( J i/ b - 
)\y (PI) fro C©@^-{C 15ml©x.? y -Jl^lm*-, iSJETT? 

*&g££l&Wco Ctl£0. 2ml©? p o*/l/A : y ? y (2:1. #8tJfc) {c 
SgttfliS (P G. SQDG. PI) W&£ Ltz 0 
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MG D G. DGDG. PE. PCI^ii, 5~ Wtft ■? A ? a h 2*3 7 ^ — 
(>fT r-nt'-X. * Fn>ft) icj;*). £ & L/c Q IP£. ^nn^A 
1 ml L fcli^^ ^ d d * ;l/ A T¥tih L /: * 5 A i;*M^ ^b*aa:' 

T-feh> (4 : 1) . 7-b h>. ^ ^y-^TJliC^tBt- ^flim (MGD 
G. DGDG) ttT-feh>TN (PC. PE) «y * y -/l/T?*tH3tl 

(3) 11^7^77^- (TLC) ^iSPGOJWBUJHiffliiSn^ 
(2) ■C»fcH#*->y*yy|/-TLC^U- r-#5721 (Merck) T*#«Lfc 0 
*3K<i: L-TJi. MfOJf^l^nD*;^ : 7% h > : y ^ y . @^ 
7K (50:20:10:15:5. #»J£) + ffimS©«£-te * n o *,UA : /• *y 
: 7^(70:21:3. #«it)£ffl ^ t c TLCTtfM^. 7°'J A U V (80%7-fe 

um^iz3 mi©y*y -7^5 %m.m*imx-, 5E±$5mT85°c-v2m®*fcfc 

^^y^7WbL^ 0 sn-l. 2 rtOJJg^ia^^^fe^fcfe 

M V m. o >> >j # f)5m]0^DD *7l/A :y^y-7U(2:l)? 

^"e^S^-lEliR L. 1 ml©50 mM TrisCl (pH 7. 2)& tfO. 05 ft 

Triton X-100 £;&n;L. gfc L < S^LTj|g«^7>t$tT, ^ ^ 7 X 77 t' ( 
Rhizopus delemar) &*©y^° — -ir ( 2 5 0 0 U ; D >77*-:jc±) £;fjn*. 3 7 
°C-?3 O^rp^^^-Sdiic^^^fitjjcs n-l&©j3jtM£#^£tr/c 0 d 
©^SH^^MIim. TLC (^ do^m :T-feh> : y^y-yt, : : 7 j< 
= 1 0 = 4 : 2 : 3 : 1 ) (C«k <9 *SJS©fl|§:R. ij </# s R«MKiC^L/c c 

ky^#>£lHliKLfu ££©=): ? i:^ ^ y -jv^i^-^-/ ^ jUitm^^^mtzc 

o^h,s-.^c-R7A plus (mmwiftm zm^tz 0 2 & N pgk 

-3^Tm3S. *Oflb©ft«Wtt»Kc:<!:©»#f«*«rJ|t4«tc^o *tt. *f 
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PGtc|£^Lfcfl&fl&»£#f©*§^5>x Anacystis nidulansd£<DttlfrBfc7ffi 

jfttK W6t>i:l 6 : 1 c i S3WH£.TV&¥ % i^ISofcl 8 ; 0 

4> « <k *K iS*l-l 8 : l^ig^T^S^^Ci^iJB^LfCo *©*g*. 
g&ft]J!iafr^ (16:0 + 16:'ltrans + 18:0 (Xf 7 V >«0 ) 

s n - 2 « 9 8 %WL±mummm ( l 6 : 0 Xte 16: 1 t r a n 

s) Tifc^tfc^ frfclcilfe^Aicj; *9£/&L/c 1 6 : 1 lit^T s n 

i^o tot, sn-l. 2M&*fc^ tefnlBIfirft Bftfl. l&fQ^^S 
©»k**StcM4>U H&IS©^a©*aJ*_hl : L<{£za{-Wtt^:M{c^'(bL^* 
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— 3n ^OiOJelOMGDGN D G D G> SQDG. PC. PE> Pltfc^ 
1 6 : 0CDM4>£. *tUC"f*L^!:l 6 : 1 CD 1 0 %M^©itiD^H^ &*>7f& <9 , 
1 8 : 0 ©^ISfttffc&iiA/'e^fco d ® ? ^ MGDGiDGDGCol^' 
Xiil 6 : 1 04^li±tLTs n- 1&}C&-?*:;^ s n - 2&^£>&4>*;& 
tli$tl/Co MGDGx DGDG. SQDGSt>'PG (iii:il#{:#St5if 

£ 3 C <!: <fc *) It < {J^^fn^b^iiML/cCi^^^^o -£ ft *> if L 
Cft£>cD 4 igcDIlilSteAnacystis nidulansCDMfc fc^^^-^^-^fe <9 . :^t& 

ftHkcDgKic^s ^m&teimfr^ tzt<, ztLgifto p c . PE&t;p in 

Anacystis nidulansCDj^fCii^ft Ltel^X-eab K> . fcffi^*t%-e«^(c^ 

CCDcfc9(C J^Mg^^^'^CDJIgK^CD^dMi. Anacystis nidulansS* 
^^TCD^K© 1 6 : Oil 8 : 0 £@a6T5W& < ^gfrftHb^t £ d £ 
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16:3 


18:0 
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18:2 


18:3 
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26 


0 


0 


0 


5 


2 


47 


21 
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17 
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58 
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I2^J#-§- : 1 
Se^JOS^ : 1 9 6 

mn<om &m 
mom : -#« 

IE^iJGDSeII : Genomic DNA 

£.^£1 : Anabaena variabilis 
W% : I AM M-3 

GCT CTG GGG TTG TTG CTG TTA TAT CTA GGC GGG TGG TCT TTT GTG GTC TGG 

GGA GTT TTC TTT CGC ATC GTT TGG GTT TAC CAC TGT ACT TGG TTG GTA AAC 

AGC GCT ACC CAT AAG TTT GGC TAC CGC ACC TAT GAT GCT GGT GAC AGA TCC 

ACT AAC TGT TGG TGG GTA GCT GTC CTA GTG TTT GGT GAA GGT T 

i£?i]©fi£ : 6 5 
h # p if - : MR 

: Anabaena variabilis 
W% : I AM M-3 

rjij : 

Ala Leu Gly Leu Leu Leu Leu Tyr Leu Gly Gly Trp Ser Phe Val Val Trp 

Gly Val Phe Phe Arg He Val Trp Val Tyr His Cys Thr Trp Leu Val Asn Ser 

Ala Thr His Lys Phe Gly Tyr Arg Thr Tyr Asp Ala Gly Asp Arg Ser Thr Asn 

Cys Trp Trp Val Ala Val Leu Val Phe Gly Glu Gly 

2 5 
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se^js-t : 3 

BE?|J©S£ : 8 3 7 

h # o y - : W-f&Vz 
I£^iJ©@^ : Genomic DNA 

$eM$L : Anacystis nidulans 
|5fc^3 '. R2 _ SPc 



ATG ACC 


CTT 


GCT 


ATC 


CGA 


CCC 


AAG 


CTT 


TTC 


ATG 


GTC 


GCC 


ATT 


CAC 


ATT 


GGA 


GCA 


TTT 


AAC 


TGG 


CCC 


GCT 


GTG 


GGC 


GTG 


ATG 


TGT TTT 


GGC 


ATC 


ACC 


CTA 


GGC 


TGG 


CAC 


GAA 


GTT 


CCC 


AAA 


TGG 


CTG 


GAA 


TAC 


GTG 


ATG 


CAG 


CAC 


GGC 


CCG 


ATC 


GAA 


TGG 


ATC 


CAC 


TCT 


GAC 


CAA 


GAT 


GTC 


GAT 


CAC 


CAC 


AGT 


CAC 


TTC 


CTG 


TGG 


ATG 


ATC 


TAC 


GAA 


AAG 


TTC 


ACG 


CGC 


GAT 


ATC 


GCT 


GGC 


GAC 


TAT 


TTC 


TTC 


GGT 


GTC 


CAA 


GTC 


CTA 


CTG 


GAG 


GCT 


TGG 


GTT 


GGC 


AAT 


GGC 


TGG 


TCT 


CGC 


TTG 


GTG 


GTG 


GTC 


TAC 


CAC 


GTC 


ACT 


AAG 


TTT 


GGC 


TAC 


CGC 


TCC 


CAT 


GAG 


TCT 


TGG 


GTT 


GCC 


CTT 


CTG 


GCC 


TTT 


GGT 


GAA 


TAC 


CAG 


TAC 


TCG 


GCA 


CGT 


CAT 


GGC 


CTG 


TGG 


TTG 


ATC 


ATC 


TGC 


GGC 


CTG 


AAG 


AAG 


GTG 


GCG 


TCT 


CCA 


AAC 


AAC 


TAA 
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GCC 


TTC 


AAC 


TGG 


CCG 


ACC 


GCC 


CTG 


CTG 


TTA 


GCG 


TTC 


CTG 


CCG 


GCC 


AAC 


GTT 


GCG 


CTG 


TAT 


TAC 


ATT 


ACC 


GGT 


CGG 


CTA ATT TCG 


CAC 


CGT 


AGC 


TTT 


CTG 


GTG 


TTC 


TGT 


GGC 


ACC 


TTG 


GCC 


GGT 


CTG 


CAC 


CGC 


CAC 


CAT 


CAC 


CTC 


GAC 


TCC 


AAC 


AAG 


GGT 


TTC 


CTC 


TGG 


ATT 


CCG 


GCC 


CGT 


ACG 


GAA 


GTA 


GAC 


CCT 


GTC 


TAT 


CGC 


TTC 


TTT 


AAC 


AAA 


GGG 


GTA 


CTT 


TTG 


TAC 


GCC 


TGG 


GGC 


TTC 


GTC 


GTT 


TGG 


GGG 


ATC 


TTC 


GCC 


TGG 


CTG 


GTG AAC 


AGT 


GCT 


ACC 


CAC 


GGC 


GAC 


CAG 


TCC 


ACC 


AAC 


TGC 


TGG 


GGC 


TGG 


CAC 


AAC 


AAC 


CAC 


CAC 


GCC 


CAG 


TGG 


TGG 


GAA 


TTT 


GAC 


TTG 


ACT 


GTG 


GGT 


CTG 


GCT 


CGC 


AAG 


ATC 


AAA 



WO 95/18222 



PCT/JP94/02288 



E?"J©fi3 : 2 7 8 

Hoy- : w.m&i 

^M^i : Anacystis nidulans 
^Sfj^a • R2 — SPc 



Met Thr Leu Ala 


He Arg 


Pro 


Lys Leu 


Ala 


Phe 


Asn 


Trp 


Pro 


Thr Ala 


Leu 


Phe 


Met Val Ala He 


His He 


Gly 


Ala Leu 


Leu 


Ala 


Phe 


Leu 


Pro 


Ala Asn 


Phe 


Asn 


Trp Pro Ala Val 


Gly Val 


Met 


Val Ala 


Leu 


Tyr 


Tyr 


He 


Thr 


Gly Cys 


Phe 


Gly 


He Thr Leu Gly 


Trp His 


Arg 


Leu He 


Ser 


His 


Arg 


Ser 


Phe 


Glu Val 


Pro 


Lys 


Trp Leu Glu Tyr 


Val Leu 


Val 


Phe Cys 


Gly 


Thr 


Leu 


Ala 


Met 


Gin His 


Gly 


Pro 


He Glu Trp He 


Gly Leu 


His 


Arg His 


His 


His 


Leu 


His 


Ser 


Asp Gin 


Asp 


Val 


Asp His His Asp 


Ser Asn 


Lys 


Gly Phe 


Leu 


Trp 


Ser 


His 


Phe 


Leu Trp 


Met 


He 


Tyr Glu He Pro 


Ala Arg 


Thr 


Glu Val 


Asp 


Lys 


Phe 


Thr 


Arg 


Asp He 


Ala Gly 


Asp Pro Val Tyr 


Arg Phe 


Phe 


Asn Lys 


Tyr 


Phe 


Phe 


Gly 


Val 


Gin Val 


Leu 


Leu 


Gly Val Leu Leu 


Tyr Ala 


Trp Gly Glu Ala 


Trp 


Val 


Gly 


Asn 


Gly Trp 


Ser 


Phe 


Val Val Trp Gly 


He Phe 


Ala Arg Leu Val 


Val 


Val 


Tyr 


His 


Val Thr 


Trp 


Leu 


Val Asn Ser Ala 


Thr His 


Lys 


Phe Gly Tyr 


Arg 


Ser 


His 


Glu 


Ser Gly 


Asp 


Gin 


Ser Thr Asn Cys 


Trp Trp 


Val 


Ala Leu 


Leu 


Ala 


Phe 


Gly 


Glu 


Gly Trp 


His 


Asn 


Asn His His Ala 


Tyr Gin 


Tyr 


Ser Ala Arg 


His 


Gly 


Leu 


Gin 


Trp Trp 


Glu 


Phe 


Asp Leu Thr Trp 


Leu lie 


He 


Cys Gly 


Leu 


Lys 


Lys 


Val 


Gly 


Leu Ala 


Arg 


Lys 


lie Lys Val Ala 


Ser Pro 


Asn 


Asn 
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mo®.: —*m 
is^a : 

ATGACAATTG CTACTTCA 

E9>J#-§- : 6 
E3BJ©£$ : 1 5 

mcom. : — #si 

ae?u : 

GCTCTGGGGT TGTTG 

@EJ'J#-§- : 7 
@e^'JcDS$ : 1 5 
i£?iJ©§J : 
m<D$k : — 2(c«g 

IS^IJ : 

CAACAACCCC AGAGC 

se^'j#-f- : 8 

E?!I©S$ : 1 8 
le^ijOM : MI? 

h # a v - : lit 
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se^ij : 

RTGRTGRTTR TTRTGCCA 

S£^J#-% : 9 
IE?iJ©g£ : 1 7 

«0» : — 
ACGTCATGGC CTGCAGT 



Se^'JOS^ : 2 6 
IE?|JCDM : 

CGCGGATCCT TAGTTGTTTG GAGACG 



i£?iJ#-*§- : 1 1 

: 2 5 

B£?iJ : 

2 9 
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CATATGACCC TTGCTATCCG ACCCA 

mnm^r 1 2 

W.n<DM:^ : 2 9 
SE?|J : 

AGCTTGGGTC GGATAGCAAG GGTCATATG 
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des9var 



MSCD2 



10 20 30 40 . 50 60 

AL6LLLLYL6GWSFVVW6VFF R I VWVYHC TWL VN S ATHKF G Y RT YDAG D RSTNCWWVAVL 

• • • y*t»«««i ••••• • ■ 

LVPWYCWG ETFVN S LCVSTF L R Y AW L N ATWL VN S AAHL YG Y R P YDKN I SSREN I LVSM6 
240 2S0 260 270 280 290 



des9var 



MSCD2 



VFGEG 

:x 

AVGER 
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H4E 



des9n i d 



MSCD2 



d e s 9 n i d 



MSCD2 



des9ni d 



MSCD2 



MSCD2 



MSCD2 



d e $ 9 n i d 



MSCD2 



10 20 30 40 50 60 

MTLA1 RPKLAF NWP.TAL FMVA i H 1 G ALL AF L P ANF NWP AV6VMVALYY I TGC F6 1 TL6WH 

X* * • • •••• ••••• 
•• ••• , , ••••••»«• • • • • • • 

DDEGPPPKLEYVWRNI I LMAL LHLG ALYG 1 TLVPSCKLYTCLFAYLYYV I SALG ITAGAH 
60 70 80 90 100 110 

70 60 90 100 110 120 

RL ISHHSFEVP KWL EYVLVF CGTLAMQH6P I EWIGLHRHHHLHSDODVDHHDSNKGFLWS 



• • • • • 



• • • 



• • • • 



RLWSHRTYKARLPLRLFL 1 1 ANTMAFQN DVY EWARDHRAHH KF S ETHAD P HNSRRG F F F S 
1 20 1 30 HO ISO 160 170 

130 HO 1 50 1 6 0 1 7 0 

H F LW-M I Y E I P A— R TEV0KFTRD1A6DPVYRF F N KYF F 6 VQVLL 6 VL L Y AW6 E AWV6NGW 

v • •• • • *• • • 

A • ••••§ • , , c • • • #• • 

HVGWLLVRKHPAVK EKGGKLDMS DLKAEKL VMFQRRYYKP DLLLMCFVLPTLVPWYCWGE 
180 190 200 210 220 230 

180 190 200 210 220 230 

SFV VWG I FARLVVVYHVTWLVNSATHKFGYRSHESGDQSTNCVVWVALLAFGEGWHNN 



• ■ 
• • • 



* • ••»».., , •■• 



• ■ • • • • • 

• i • • ■ • t ■ > • • 



TFVNSLCVSTFLRYAVVLNATWLVNSAAHIYGYRPYDKN ISSREN I LVSMGAV6ERFHNY 
240 250 260 270 280 290 

240 1 250 260 270 

HHAYOYSARHGLQWWEFDLTWL 1 I CGLKKVGLARK I KVASPNN 

• • ■ t ••• 

••••••• • • ••••••• • • • • , • • • 

HHAFPYDYSASEYRWH I NFTTFF I DCMALL6L AYDRKRVSRAA 
300 310 320 330 340 
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